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1．INTRODUCTION
　　Recent　studies　of　vowel　production　and　perception　have　focused　on　three　types　of
acoustic　information：（1）spectral　target　information，（2）dynamic　formant　movement，
and（3）durati・ninpassagesreadusingclear，c・nversati・nalspeakingstyles（Pichenyet
aL，1986；Johnson　et　a1．，19931Moon　and　Lindblom，19941Ferguson　and　Kewley－Port，
2002）．The　present　study　recorded　natural　dialogs　and　oral　readings　of　scripts　to　analyze
the　spectral　target　information　and　duration　in　these　types　of　speech　and　to　present
differences　in　them．
　　Spontaneous　dialogs　sound　different　from　oral　readings．One　of　the　factors　that
differentiate　them　is　silent　pauses　or　filled　pauses．The　spontaneous　dialogs　have　more
pauses　than　the　oral　readings　and　some　of　them　occur　where　there　are　no　grammatical
junctures　to　motivate　them（Goldman－Eisler，1968）．These　temporal　differences　between
them　may　come　from　their　different　processes　of　speech　plaming．Speaking　starts　with
an　idea．It　must　then　be　tumed　into　semantically　appropriate，proper　syntax　that　then
must　be　translated　into　motor　movements．Reading，on　the　other　hand，involves　recogniz－
ing　individual　marks　as　letters　that　comprise　a　wordaswell　as　recognizingtheirmeaning，
part　of　speech，and　perhaps　their　pronunciation（Dubin，2002，p．55）．Both　skills　require
semantic，syntactic　and　phonological　knowledge．To　converse　spontaneously，however，
speakers　are　required　to　retrieve　words，events　or　experiences　and　to　map　them　from
semantic　to　phonological　form，while　reading　aloud　requires　one　to　visually　recognize　the
words　on　a　script　as　an　input　and　retrieve　their　sound　to　map　them　from　orthographic　to
phonological　form．
　　Other　factors　that　differentiate　these　two　types　of　speech　are　prosody　and　segments．
There　is　a　greater　variability　in　FO　maxima　and　the　more　extreme　values　for　successive
phrases　in　the　spontaneous　version　as　compared　to　the　read，acted　version（Bmce　et　a1，
1996，p．54）．Duration　differences　between　these　two　types　of　speeches　are　observed　in
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repeated　words　of　spontaneous　speeches　than　those　of　oral　readings（Fowler　and
Housum，19871Fowler，1988）．Reduction　of　sound　is　observed　more　often　in　spontaneous
speeches　than　in　oral　readings（Shockey，2003，P．74）．These　prosodic　or　segmental
differences　would　be　caused　by　their　different　processes　of　speech　planning　or　their
different　communication　situations．
　　There　is　an　additional　factor　that　differentiates　the　spontaneous　dialogs　from　the　oral
readings．A　vocal　quality　of　vowels，which　is　measured　by　analyzing　formant　values　of
syllables，reveals　differences　in　these　speaking　styles．Past　research　of　the　analyses　of
vowels　has　been　conducted　to　explain　their　values　under　various　conditions，such　as
consonant　context（Peterson　and　Barney，19521Hillenbrand，et　a1．，19951Hillenbrand　and
Clark，2001），tempo　and　stress（Fourkins，1991），1ung　volume（Watson　et　a1．，2003），
regional　dialect（ClopPer　and　Pisoni，2004），and　clear　and　conversational　styles　（Fer－
guson，et　a1．，ibid．）．The　analyses　of　formant　values　of　vowels　in　different　communication
situations　would　be　fmitful　as　we　know　from　empirical　studies　that　casual　conversations
frequently　somd　animated　while　formal　oral　readings　oftensound　monotonous．However，
there　have　been　few　reports　that　have　thoroughly　analyzed　formant　values　of　vowels　in
real　spontaneous　dialogs．
　　Significant　differences　in　acoustic　characteristics　between　the　spontaneous　dialogs　and
the　oral　readings　are　problematic　to　present　because　of　the　variability　caused　by　various
factorsasthefollowingslPeoplespeaksimilarly，butneveridentically．Whentwopersons
utter　the　same　word，their　articulation　is　similar　but　not　identicaL　There　are　also
differences　when　the　same　speaker　repeats　a　word（Rossing，2002，p．367）．Substantial
differences　can　be　found　between　even　two　apparently　identical　utterances　produced　by
the　same　speaker　at　the　same　rate　of　speech（Nygaard，et　aL，1995）．An　individua1’s
speech　may　vary　due　to　the　communication　situation，the　speaker’s　state　of　health，the
emotional　state　of　the　individua1，the　speaker’s　attitude　and　the　biological　changes　that
occur　during　a　person’s　lifetime（Zetterholm，2003，p．1）．There　are　more　differences
between　two　speakersヲspeeches　than　among　one　speaker’s　speech（Elliott，2000）．
　　The　present　study　recorded　the　spontaneous　dialogs　and　the　oral　readings　in　a　labora－
tory　in　an　informal　conversational　setting（1）．Small　imovations　in　designing　informal　dyad
and　recording　settings　were　as　follows：First，speakers　involved　in　each　conversational
setting　were　required　to　be　well　acquainted　with　each　other．Second，a　task（2）was
designed　for　speakers　to　start　spontaneous　dialogs　easily　and　enjoy　them．Third，scripts
一626257フー
Vowels　in　English　speakers’dialogs　and　oral　readingsTOMITA　Kaoru
for　the　oral　readings　were　slightly　edited　so　that　each　speaker　wouldbe　able　to　read　them
with　ease．Editing　was　done　for　two　reasons．First，asking　participants　to　read　exact
transcripts　of　their　own　dialogs　had　the　potential　to　embarrass　them．Second，the　exact
transcripts　may　have　been　quite　different　from　passages　that　they　thought　they　had
uttered．These　could　have　lead　them　to　read　the　scripts　at　an　unnaturally　fast　speaking
rate．
　　The　recording　and　evaluation　of　the　spontaneous　dialogs　and　the　oral　readings　would
examine　the　following　three　predictions：（1）There　will　be　a　more　powerful　tendency
toward　hyper－articulation　for　vowels　produced　in　the　oral　readings　than　those　in　the
spontaneous　dialogs．（2）There　will　be　a　more　powerful　tendency　toward　longer　duration
for　vowels　produced　in　the　oral　readings　than　those　in　the　spontaneous　dialogs．（3）There
will　be　a　strong　correlation　between　duration　and　formant　values　of　vowels　in　both
spontaneous　dialogs　and　oral　readings．
2．METHODS
2．1Participants
　　Adult　native　speakers　of　English　participated　in　the　recording（3）．They　were　speakers
of　American　and　British　English（4）with　no　known　speech　or　hearing　disorders．Partici－
pants　ranged　in　age　from67－79years（5）．
2．2Procedures
2．2．1．Dialogs　recordings
　　Speakers’very　natural　spontaneous　dialogs　with　one　of　their　old　friends　were　recorded．
Recordings　were　conducted　in　a　pair　and　utterances　by　both　speakers　were　recorded　at
one　time．Recordings　were　conducted　in　a　sound－attenuated　room（6）using　two　unidi－
rectional　right　and　left　stereo　cardio　microphones．Signals　were　recorded　into　two
separate　digital　files　on　a　computer。That　made　it　easier　to　transcribe　each　speaker’s
dialogs　later（7）．In　addition，the　timing　of　these　two　files　was　exact．That　accuracy　made
it　easier　to　place　dialog　overlaps　later　on　in　the　analysis．Speakers　were　presented　with
a　printed　instmctions（8）．They　were　asked　to　talk　as　they　usually　do　when　they　get
together．In　this　way，dialogs　of　around15minutes　were　recorded．
2．2．2Transcribing
　　Sounddataweretranscribedintowrittenwords．Wordsofhesitationorrepetitionwere
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discarded　and　slightly　edited　scripts　were　produced．Although　the　spontaneous　dialogs
overlapped　in　someparts，the　scripts　for　oral　readings　were　arrangedso　asnotto　overlap．
2．2．3Recording　of　oral　readings
　　Oral　readings　were　recorded　under　the　same　conditions　in　which　speakers　recorded
their　natural　spontaneous　dialogs．They　were　given　their　slightly　edited　scripts　and　asked
to　record　their　oral　readings　into　the　same　recording　equipments．They　were　presented
with　printed　instmctions（9）．They　were　asked　to　read　the　script　clearly　and　carefully．
Following　these　procedures，oral　readings　of　aromd10minutes　were　recorded．
2．2．4Sound　data　selection
　　From　the　recorded　data　of　the　spontaneous　dialogs　and　the　oral　readings　ofthe　scripts，
all　the　words　which　did　not　overlap　in　the　former　version　and　were　not　discarded　in　the
latter　version　were　selected．
2。3Sound　data　analysis
　　The　spontaneous　dialogs　and　the　oral　readings　were　analyzed　using　Praat（10）．Acoustic
measurement　included　duration　and　FI　and　F20fvowels．The　spectrograms　ofAmerican
English　point　vowels／i，1，ε，εe，G，っ，u，u，／（11）were　inspected　and　the　measurements　were
made　by　the　author．
3．RESUI。TS
3．1Formant　values
　　The　measurements　of　the　FI　and　F20f　each　vowel　were　analyzed．Formant　frequency
measures　were　obtained　interactively　using　combined　LPC　and　spectrographic　analysisl
measures　were　taken　from　the　temporal　middle　of　the　vowels，using　a20－ms　window．
Table　l　shows　mean　and　standard　deviations　of　the　FI　and　F20f　each　vowel　for　the
spontaneous　dialogs　and　the　oral　readings．
　　For　vowel　spaces（12），the　first　and　second　formant　frequencies　from　the　comer　vowels／
i，お，α，u／of　the　spontaneous　dialogs　and　the　oral　readings　were　measured．As　Figure
l　shows，there　was　a　bit　more　general　tendency　toward　centralization　for　vowels
produced　in　the　spontaneous　dialogs　than　the　oral　readings．All　the　comer　vowels，
except／u／in　the　oral　readings，were　hyper－articulated　much　more　than　those　in　the
spontaneous　dialogs．
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Mean　and　standard　deviations　of　FI　and　F20f　each　vowel　in　spontaneous
dialogs　and　oral　readings［Hz］
VowelsN SpontaneousdialogM（SD）OralreadingM（SD）
F1 F2 F1 F2
／i／ 30 360（56） 1964（249） 354（44） 2123（239）
／1／ 30 399（45） 1703（277） 405（48） 1855（261）
／ε／ 30 489（48） 1521（199） 535（72） 1615（205）
／a｝／ 30 584（61） 1522（106） 642（48） 1549（143）
／o／ 21 577（84） 1296（159） 628（51） 1281（152）
／っ／ 30 500（60） 1149（123） 556（61） 1074（129）
／u／ 12 441（45） 1441（160） 461（48） 1281（122）
／u／ 30 364（29） 1242（320） 360（28） 1228（400）
鉦
3000
2500
2000
1500
1000
500
1’9・響’9ρ・．r響・．。・．o”？，・9■”♪’甲曹．，r一，，．9’■，．，．一F一’．，．．．，．齢，，，臼甲r，甲■
ρo”r，・。ρr，　　．，一．甲，，’”一』曹．響
??
価
、
o 、 、
亀
、??
、
￥智 、
、
篭
』
噛　　　　　　一 　｛一 一　　　　　　一
一　　■
＿＿．凝
’
200 300 400 500 600
F1
700 800 900 1000
蘭
　　　　　　　Figure1．　Vowel　space　for　spontaneous　dialogs　and　oral　readings．
　Avowelquadrilateralconstructedtocalculatethearea（Hz2）withinit，ispresentedin
Table2．Differences　were　observed　between　the　spontaneous　dialogs　and　the　oral　read－
ings　for　vowel　spaces．
　　　　Table2．Mean　vowel　space（Hz2）of　spontaneous　dialogs　and　oral　readings．
Spontaneous　dialo9 Oral　reading
103，860 162，699
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3．2Durations
　　Table3presents　the　mean　vowel　duration　in　the　spontaneous　dialogs　and　the　oral
readings．Mean　durations　of　each　vowel　in　the　oral　readings，except　for　that　of／u／，was
longer　than　that　in　the　spontaneous　dialogs．This　did　not　concur　with　the　articulation　rate
of　the　dialogs　and　the　oral　readings．The　articulation　rate　of　the　dialogs　was205
words／minute　and　that　of　the　oral　reading　was213words／minute．
Table3．　Mean　vowel　d皿ation　in　dialogs　and　oral　readings［msec］
／i／ ／1／ ／ε／ ／記／ ／o／ ／っ／ ／u／ ／u／
Dialog（SD）98（70）85（34）82（27）139（81）12（40）106（42）111（64）102（49）
Ora1（SD）98（61）91（58）85（42）141（68）135（53）127（59）142（88）87（37）
3。3Relation　between　hyper－articulation　and　duration
　　The　relationship　between　formant　values　and　durations　of　vowels　was　analyzed．It　was
predicted　that　the　longer　the　vowel　duration，the　farther　FI　and　F2would　be　from　the
mean．Table4presents　the　correlation　coefficient　between　FI　and　duration，F2and
durationofboththespontaneousdialogsandtheoralreadings．Afairlystrongcorrela－
tion　between　Fl　and　duration，and　F2and　duration　was　observed　in／u／of　the　oral
reading，FI　and　duration　in／ai∋／of　the　oral　readings，and　F2and　duration　in／i／in　the
spontaneous　dialogs．Correlation　was　observed　in　either　FI　or　F2and　duration　of　both
dialogs　and　oral　readings．
Table4．Correlation　between　formant　values　and　d皿ation
／i／ ／1／ ／ε／ ／お／ ／o／ ／っ／ ／u／ ／u／
DialogF1－duration0．110．210．330．350．230．280．330．06
F2－duration0．550．020．010．150．200．320．160．31
Ora1 F1－duration0．110．18O．260．580．190．270．680．19
F2－duration0．350．31O．050．040．200．030．630．14
　　Although　it　might　be　natural　to　expect　that　duration　and　hyper－articulation　are
correlated，there　were　contrary　examples　of　vowels　that　held　short　length　and　hyper－
articulation，or　long　length　and　hypo－articulation。Table5and6present　these　examples．
Words　of　short　vowel　with　hyper－articulation　were　observed　for　common　nouns　or
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function　words，while　words　of　long　vowel　with　hypo－articulation　were　observed　for
common　nouns　or　proper　nouns．
Table5．Examples　of　words　with　short　vowel　and　hyper－articulation
Styles Word IPA Duration［msec］F1 F2
Dialogs fifty ／i／ 47 305 2024
can，t ／お／ 50 521 1600
follow ／G／ 85 595 1089
who ／u／ 58 369 925
Oral　readingsweeks ／i／ 56 352 2137
can’t ／お／ 77 610 1623
want ／G／ 70 573 1134
who ／u／ 68 348 754
Table6．Examples　of　words　with　long　vowel　and　hypo－articulation
Styles Word IPA Duration［msec］F1 F2
Dialogs Lisker ／i／ 101 420 1597
A1 ／お／ 440 578 1428
McDermot／o／ 142 449 1539
tme ／u／ 146 418 1332
Oral　readingsLi ker ／i／ 127 468 1815
A1 ／ξe／ 386 645 1524
McDermot／α／ 156 491 1512
student ／u／ 130 388 1396
　　These　examples　of　proper　nouns　which　hold　long　vowels　with　hypo－articulation　could
present　an　important　tendency　for　wordsuttered　in　thespontaneous　dialogs．Forexample，
someone7s　names　uttered　in　a　spontaneous　dialog　would　be　familiar　to　the　listener　and
speaker．There　would　be　a　significant　amount　of　background　information　for　these
names，and　they　would　be　uttered　with　emotions．Hypo－articulation　of　these　examples
would　be　connected　to　the　speakers’familiarity　to　the　names　and　their　lengthiness　would
be　comected　to　the　feeling　that　the　speakers　have　for　these　names．As　the　following
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passages　show，names　referred　in　these　examples　are　all　very　familiar　at　least　to　one
speaker。They　seem　to　be　uttered　with　deep　affection．
　　Dialogs（Names　are　underlined．Italicized　parts　are　overlapping　of　utterances．）
（1）Speaker　A：ノ2αn　P6！6欝on．
　　　Spea：ker　B：Uh，he　was　around　in　much　of　the　time，and，1，1，don’t　know．1，in　fact，
　　　　　　　　　　　　　　I　don’t　know　what7s　become　of　him　for　that　matter，um．But，uh，but，uh，
　　　　　　　　　　　　　　Kathy　Harris　and　Leigh　Lisker　who　were　there　during　those　years，uh，
　　　　　　　　　　　　　　some　of　those　years　are　still　around．
　　　　Speaker　A：U郷一h卿n．
（2）Speaker　A：A　number　of　them　as　I　remember　were，were，busy，I　don’t　know，with　a
　　　　　　　　　　　　　　conference　or　something　and　so　they　oo％14n’！60郷6．
　　　Speaker　B：U吻，1！hJnたo％7嬬6friends，ム1Liberman　wasα鋤70αohε4伽！h6
　　　　　　　　　　　　　　00％14n’！〃zαh6〃．
　　　Speaker　A：y2αh，1hα！’s万gh云Hθωαs∂召η4ゑ吻）pointed，wasn’t　heP
（3）Speaker　A：So1hα12s，！h認’s　part　of　it，ρo：π‘ゾ1h6s1oηαs側611．
　　　　Speaker　B：Oh．1hα1’s∂8η8’oo4．Yes．You　know，there　was　some，did，did　you　know
　　　　　　　　　　　　　　Barbara　McDermotP
　　　　Speaker　A：No，I　didnラt．I　never　met　h87．
　　Oral　readings（Names　are　underlined．）
（4〉Speaker　B＝In　fact　I　don’t　know　what’s　become　of　him　for　that　matter．But　Kathy
　　　　　　　　　　　　　　Harris　and　Leigh　Lisker　who　were　there　during　some　of　those　years　are
　　　　　　　　　　　　　　still　around．Pierre　DeLattre　has　gone．
（5）Speaker　B：And　so　people　who　knew　something　from　the　time　before　alas　are　no
　　　　　　　　　　　　　　longer　withus．Frank　himself，A1，John　Borst，LouGerstman．Therewere
　　　　　　　　　　　　　　others　who　were　there　on　and　off　like　the　engineer　Gordon　Peterson　and
　　　　　　　　　　　　　　so　forth．
（6）Speaker　A：So　that’s　part　of　the　story　as　we11．
　　　Speaker　B：Oh．That’s　very　good．Did　you　know　Barbara　McDermot？
　　　Speaker　A：No，I　didn’t．I　never　met　her．
　　Long　and　hyper－articulated　vowels　may　be　typical　for　clear　speech，but　the　fmction　of
length　and　hyper－articulation　may　not　be　identical．Hyper－articulated　words　may　carry
additional　informationwhether　they　are　long　or　short．Onthe　otherhand，wordswithlong
duration　may　carry　new　information　when　they　are　hyper－articulated　but　not　when　they
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are　hypo－articulated．
4．DISCUSSION
Theanalysis・fthesp・ntane・usdia1・gsandthe・ralreadingspresentedinherent
differencesintheirv・weldurati・nsandf・mantvalues．Therewasam。rep。werful
tendencyt・wardhyper－articulati・nf・rv・welspr・ducedinthe・ralreadingsthanth。se
inthesp・ntane・usdia1・gs・C・rresp・ndingly，therewasam・rep・werfultendencyt。ward
1・ngerdurati・nf・rv・welspr・ducedinthe・ralreadingsthanf・rth・seinthesp。ntane。us
dia1・gs・Therewasn・tastr・ngc・rrelati・nbetweendurati。nandf。mantvalues。f
vowelsinthe・ralreadingsandthesp・ntane・usdia1・gs．Pr・blemsintherec。rding。fthe
spontane・usdia1・gsandthe・ralreadingswereinspectedinthef・11・wingsecti。ns．
4・10verlapPing　of　dialogs
OverlapPingisanaturalphen・men・ninnaturalsp・ntane・usdia1。gs．Underthec。ndi．
ti・ns・fthepresentexperiment・the・verlapPing・feachutteranceintherec。rdingc。uld
not　be　avoided。The　overlapping　portions　of　each　recording　were　discarded　from　the
somd　data　and　notincluded　inthe　analysis　performed　here．Detailed　informationfor　each
utteranceby・ne・fthespeakersispresentedinTable7．The・verlapPingsegmentis
「ep「esentedinthebrackets・Thespeakersp・kewith・ut・verlapPedutterances40％。fthe
time．Overlapping　accomted　for12％ofthe　overall　dialog　while33％was　the　amount　the
speakerlistened・C・mpletesilenceacc・untedf・r15％・fthe・veralldia1。gtime．
Table7．　Duration　of　articulation　and　pauses［sec．］（overlapping）
Style Articulation Pause
Dialo9
0ral　reading
484．65（114．35）
339．13（0）
445．88（135．67）
529．38（230．83）
Thenumbersandpattems・f・verlapPing・bservedintheutterancessurr。undedby
pauses・fm・rethan200msecarepresentedinTable8．Fr・mthisdata，severalpattems
of　overlap　were　observed．First，the　beginning　and　ending　segments　of　the　utterances
were　frequently　overlapped．Second，the　middle　section　of　one　speaker’s　utterance　was　at
times・verlapPedbythe・ther’sinter」ecti・nssuchas，ツ6膨α耀h－h％h，蹴h襯，。h，κh，
襯・N・tallstarting・rfinalparts・futterancessegmentswere・verlapPed．Furtherm。re，
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utterances　which　held　no　overlaps　at　all　were　found．This　means　that　number　of　vowels
in　starting，middle　or　final　section　of　utterance　in　a　good　balance　could　be　obtained　for
acoustic　analyses。The　overlapped　words　which　were　discarded　in　the　acoustic　analyses，
ex．1790ut　of1656words　of　whole　utterance　for　one　talker，however　might　hold
representative　and　important　characteristics　of　the　spontaneous　dialogs．
Table8．Pattems　of　overlapping［number　of　utterances］
N S M F S＆F S＆M M＆FS＆M＆FWholeNone
172 32 11 22 18 1 4 1 36 47
S：starting　part　of　utterance，M：middle　part　of　utterance，F：final　part　of　utterance
4．2Editing　of　transcript
　　Transcripts　of　the　spontaneous　dialogs　were　slightly　edited　by　discarding　words　of
hesitation，repetition，and　interjection．This　was　an　important　task　for　acquiring　the　oral
readings　for　analyses　because　asking　some　speakers　to　read　their　own　exact　transcripts
could　cause　potential　embarrassment．On　the　other　hand，asking　participants　to　read
edited　transcripts　could　also　cause　embarrassment　in　case　the　edited　dialogs　were
drastically　different　from　their　original　script．Out　ofthe1656words　of　all　the　utterances，
352words　of　hesitation，repetition，or　interjection　were　omitted．These　words　were
representative　expressions　for　the　spontaneous　dialogs　but　not　for　the　oral　readings．
Unedited　dialogs　may　be　problematic　to　read　so　all　of　the　spontaneous　dialogs　were
edited　to　give　consistency．
4．3Dialog　vowel　variation
　　Research　into　the　variability　of　spontaneous　speech　is　crucial　for　the　study　of　speech
commmication．This　is　indicative　of　recent　studies（Nygaard，et　a1．（ibid．））described　as
follows：
The　human　voice　conveys　information　about　a　speaker’sphysica1，socia1，and　psycho－
10gical　characteristics　and　these　aspects，referred　to　as　indexical　information，also
appear　to　play　an　important　role　inspeechcommunication．In　everyday　conversation，
the　indexical　properties　of　the　speech　signal　become　quite　important　as　perceivers
use　this　information　to　govem　their　ownspeakingstyles　and　responses．In　traditional
accounts　of　speech　perception，variability　was　considered　to　be　noise，something　to
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beeliminateds・thattheidealizedsymb・1icrepresentati・ns・fspeechasasequence
・fsegmentsc・uldemergefr・mthehighlyvariableac・usticsigna1．Currentthinking
onthese　problems　suggests　a　different　view．Variation　in　speechshouldbeconsidered
as　a　rich　source　of　information　that　is　encoded　and　stored　in　memory　along　with　the
linguisticc・ntent・fthetalker’sutterance（P．72）．
　　Fowler（1995）proclaimed　that　theories　of　speech　production　must　also　provide　an
account　of　ordinary　variability　in　speech．Variability　in　the　pronunciation　of　a　word
occurs　over　different　communicative　settings．Words　may　be　hyperarticulated　or　they
may　be　hypoarticulated．No　model　of　production　as　yet　generates　this　gradience　in
production　that　is　so　natural　to，and　characteristic　of，human　speech　outside　the　labora．
tory．
　　The　factors　investigated　in　the　present　study　dealt　with　the　presence　or　absence　of
scripts。Differences　were　found　in　vowel　space　and　mean　vowel　duration　of　the　spontane．
ous　dialogs　uttered　without　scripts　and　the　oral　readings　of　scripts．The　function　of　length
and　hyper－articulation　of　vowels　in　communication　was　also　a　focus　of　this　research．
Typical　clear　speech　holds　lengthening　and　hyper－articulation．There　were，however，
cases　in　which　words　were　hypo－articulated　with　lengthening．There　were　also　cases　in
which　words　were　hyper－articulated　with　short　length．For　example，people　talking
quickly　on　cellular－phone　in　a　quiet　public　space　mayutter　words　withhyper－articulation
and　short　length．On　the　other　hand，people　arguing　may　intermpt　the　other　with　hypo－
articulated　lengthening．Further　investigation　into　the　length　and　hyper－articulation　in
different　communicative　situations　would　clarify　this　phenomenon．
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lRecording　of　very　natural　casual　conversation　with　no　background　noise　is　an　ideal　condition　for
collecting　and　analyzing　spontaneous　dialog．Both　of　them，however，could　not　be　attained　very　easily．
They　are　trade－offs　in　the　state－of－the－art　technology．
2The　task　was　rolling　dices．Thirty　six　topics　were　presented．One　side　of　the　dice　read　one　of　the
following　phrases：1．The　most　tedious，2．The　mosthorrible，3．Themostsatisfying，4．The　most　exciting，
5．The　most　exhausting，6．The　most　amazing．On　another　side　of　the　dice　it　read：1．time，2．dining，3．
work，4。experience，5。joumey，6．party。By　combining　the　phrases　on　these　dices，sentences　such　as，
“The　most　exciting　experience”，“The　most　horrible　mistake”could　randomly　be　produced．
31started　with　two　persons　as　trial　although　the　ideal　number　is　more　than　twelve　as　Ladefoged　pointed
out（2003．p．14）．They　were　presented　with　a　data　sheet　asking　questions　as　follows：name，age，height，
current　address，telephone，e－mai1，country　and　region　where　they　resided　until　they　were12years　old，
parent’s　birth　place，whether　or　not　they　mind　if　their　name　was　revealed　in　a　research　paper．
4Dialects　of　American　English　can　be　divided　broadly　into　General　American（GA），Eastem　American
（EA），Southem　American（SA）and　African　American　Vemacular　English（AAVE）（Edwards，2003）．
Dialects　of　British　English　have　wider　variances　than　those　of　American　English．Regional　variation，
however，has　no　affect　on　the　result　of　this　paper　as　the　aim　of　the　experiment　was　to　show　differences
of　vowel　space　among　subjects，but　not　between　subjects．
5Ladefoged（ibid．p．14）pointed　out　the　ideal　range　of　ages　of　subjects　is　from18to60years．Although
two　of　the　subjects　in　the　experiment　were　over　the　age　of60，their　voice　and　speaking　style　were
determined　to　be　someone　under60years　old．
6Recording　of　the　experiment　was　conducted　at　a　sound－isolated　recording　room　and　a　semi－sound－
isolated　control　room　located　at　Haskins　laboratories．A　patch　panel　between　the　two　rooms　provided
an　interface　for　comecting　the　microphones　in　the　recording　room　with　the　recording　equipment　in　the
control　room．A　pair　of　speakers　rested　on　chairs　face　to　face　in　the　recording　room，an　experimenter
send　a　sign，and　a　recording　techniciah　controlled　the　equipment　in　the　control　room．Each　talker’s
utterances　were　recorded　separately　into　a　right　and　a　left　stereo　microphones．They　were　then　sent　to
a　computer　via　MOTU1224Audio　board　and　M80preamp．SparkXL　was　used　for　signal　acquisition．
71t　tumed　out　later　that　one　file　that　combines　speaker　A’s　and　speaker　Bys　speech　into　two　tracks
respectively　was　necessary　to　find　tum－takings　of　the　dialogs　for　writing　its　script　with　ease．
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8A　printed　instmction　for　spontaneous　dialogs　was　as　follows：“Dear　speakers，thank　you　for　your
cooperation。Talk　freely　about　your　own　topic　or　try　rolling　the　two　dices．A　phrase　printed　on　the　sides
of　each　dice　will　combine　to　become　the　first　topic　of　your　conversation．Whoever　rolls　the　dice　first
should　start　talking，It　is　not　necessary　for　you　to　stick　to　the　first　topic．Swap　your　own　experienceswith
your　conversation　partner　and　continue　talking　for　as　long　as　possible．When　your　conversation　was
completed，roll　the　dice　again　and　start　talking　with　whoever　rolled　the　dice　second，Continue　in　this　way
until　you　are　told　to　stop．”
9A　printed　instruction　for　oral　reading　was　as　follows：Dear　speakers，thank　you　for　your　cooperation，
again．You　are　going　to　be　presented　with　a　slightly　edited　transcript　of　your　dialogs　that　were　recorded
a　week　ago。Try　reading　your　own　lines　as　a　warm－up．Start　reading　aloud　starting　with　the　person
whose　line　is　first．Read　your　lines　clearly　and　carefully　at　normal　speed．Go　back　to　the　beginning　of
the　line　if　you　make　a　mistake．Continue　reading　this　way　until　you　are　told　to　stop．”
10Praat　is　a　program　for　speech　analysis　and　synthesis　written　by　Paul　Boersma　and　David　Weenink　at
the　Department　of　Phonetics　of　the　University　of　Amesterdam．
11Phonetic　symbols　were　transcribed　with　reference　to　the飽nのooh‘ゾ！h61n！67nα渉ioπαl　Phon痂6
、4sso6魏ガon．1999．Cambridge　University　Pressl　Oガbz4‘1∫o！io％αη‘ゾ、Pzo％n6観ズonヵ7C％7γ6班E麗gl露h．
2003．Oxford　University．
12The　formula　used　for　calculating　vowel　space　is　as　follows：0．5［｛iF2おF1十おF2GF1十〇F2uF1十uF2iFI／
一｛iF1紀F2十∂eFIGF2十GFluF2十uFliF2｝］
一74‘245フー
Vowels　in　English　speakers’dialogs　and　oral　readingsTOMITA　Kaoru
Vowels　in　English　speakers，dialogs　and　oral　readings
TOMITA　Kaom
Abstract
　　This　study　is　an　attempt　to　investigate　the　acoustical　characteristics　of　spontaneous
dia1・gsand・ralreadingst・clarifyfact・rsthatdifferentiatesspeakingstyles．Unscripted
English　dialogs　uttered　spontaneously　by　native　English　speakers　and　scripted　read
versions　were　recorded．FI　and　F2frequencies，and　vowel　durations　were　measured　and
analyzed。Results　indicated　that　there　was　a　more　powerful　tendency　toward　lengthening
and　hyper－articulation　for　vowels　produced　in　the　scripted　oral　readings　than　for　those
in　the　spontaneous　dialogs．The　mique　formant　values　in　each　type　of　dialog，oral　and
read，is　potentially　caused　by　different　communicative　situations．
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